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oMusculoskeletal disorders (MSD) are the most important causes 
of temporary and permanent work disability. The aim of this 
thesis was to examine the role of work in the disability caused 
by MSD from various perspectives: primary prevention using 
lifting advice and devices, perception of work-relatedness, 
measurement of productivity loss, and secondary/tertiary 
prevention through ergonomic intervention or part-time sick 
leave. The original articles include a systematic review, two 
surveys, a randomised controlled trial, and a study protocol. 
The results support the early use of a biopsychosocial model 
for effective management of disability.
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FigurE 2. The process of becoming ill, being absent from work, recovering 
and return to work (European Foundation for the improvement of Living 













































2.3.2. Sickness presenteeism  










































































































































































3. PREvIOUS STUDIES ON  
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FigurE 3. Work environment and occupational health: a model suggested 



















































Manual material handling, including 
lifting, moving, carrying, and  
holding loads, as well as bending 
and twisting; whole-body vibration
Patient handling, high level of 
physical activity
Whole-body vibration, nursing 
tasks, heavy physical work,  
working with one's trunk in a bent 
and/or twisted position 
Occupational bending or twisting 
(Hoogendoorn et al. 1999)
(Hoogendoorn et al. 1999) 
(Bakker et al. 2009)
(Wai et al. 2009)
Psychosocial 
risk factors
Low social support in the workplace  
High job demands and low job 
satisfaction 
Low job control and low supervisor 
support 
(Hoogendoorn et al. 2000)
(Macfarlane et al. 2009)
































































































Table 2. Work-related risk factors of UeD
Diagnosis Risk factors Reference
Physical risk factors
uED in  
general
repetitive movements, force, and hand-arm vibration 
For men: High level of physical demand, high repetitiveness 
of task, postures with arms at or above shoulder levels,  
tasks with full elbow flexion 
For women: Postures with extreme wrist bending and use of 
vibrating hand tools 
(Punnett et al. 2004) 
(roquelaure et al. 2009)
Epicondylitis repetitive movements of the arms and forceful activities 
Handling heavy tools or loads, high hand grip forces,  
repetitive movements, and work with vibrating tools
(Shiri et al. 2006)
(van rijn et al. 2009a)
CTS Work tasks with vibrating tools, handgrip with high forces, 
repetitive movements of the hands, and prolonged work with 
flexed or extended wrist
(Shiri et al. 2009;  
van rijn et al. 2009b)
Shoulder 
pain
Physically strenuous work, working with trunk forward  
flexed or with a hand above shoulder level 
Overhead work, repetitive work with shoulder, lifting,  
pushing or pulling 
(Miranda et al. 2001)




Cumulative working with hand above shoulder level (Miranda et al. 2005)
Forearm pain repetitive tasks (Macfarlane et al. 2000)
Psychosocial risk factors
uED in  
general
High job demand, low decision latitude, low social support,  
few rest break opportunities
Both high and low job demands 
For men: High psychological demand 
For women: Low level of decision authority in women 
(Punnett et al. 2004)
(Macfarlane et al. 2009)
(roquelaure et al. 2009)
Shoulder pain Mental stress
Monotonous work, high job demands and psychological distress
(Miranda et al. 2001)
(Andersen et al. 2003)



















































































































































































































































Harmful biomechanical loads 
Exposure at work to trunk flexion,  
trunk rotation and lifting 
Doing heavy physical work 
Heavier occupations with no  
modified duty 
(Wickström et al. 1998)
(Hoogendoorn et al. 2002)
(Steenstra et al. 2005)
(Shaw et al. 2001)
Psychosocial 
risk factors
Lack of recognition and respect at 
work 
Perceived control and low support  
at the workplace 
Self-reported job demands
Low job satisfaction/job dissatisfaction 
(Wickström et al. 1998)
(Shaw et al. 2001;  
Werner et al. 2009)
(Shaw et al. 2001)
(Truchon et al. 2000;  
Hoogendoorn et al. 2002)
Psychological 
risk factors
Negative beliefs about LBP,  
poor coping abilities 
Distress (psychological distress,  
depressive symptoms, and depressive 
mood) 
Pain avoidance beliefs, pain coping, 
psychological distress, problem solving 
orientation 
Subjective negative appraisal of  
one's ability to work 
(Werner et al. 2009)
(Shaw et al. 2001;  
Pincus et al. 2002)
(Shaw et al. 2002b)
(Truchon et al. 2000)
Other High level of disability, social isolation, 
receiving a high level of compensation 
Delayed reporting, severity of pain 
and functional impact, shorter job 
tenure 
(Steenstra et al. 2005)















































































































3.2.4. Prevention of sickness absence  








































































































































































Poor health, financial problems,  
conservative attitudes toward sickness 
absence, age, limited education 
Worse physical health,  
more functional disability 
Musculoskeletal complaints, worse 
physical, mental and general health, 
recent absenteeism 
Physical exercise fewer than 8 times 
during the last month 
(Bergström et al. 
2009)
(Lötters et al. 2005)
(Meerding et al. 
2005)
(Hagberg et al. 2002)
Work-related 
factors
Permanent full-time work, shift or  
period work, regular overtime, 
overlong weekly working time, and 
efficiency requirements at work 
Low replaceability or high attendance 
requirements at work for example, 
having to compensate for all work 
after a period of absence, lack of 
work resources, time pressure, job 
insecurity, and long work hours 
Working overtime, computer mouse 
use for more than 0.5 h/day 
(Böckerman et al. 
2009)
(Bergström et al. 
2009)




Job stress, lack of individual  
boundaries, over-commitment to work 
Poorer relations with the supervisor 
Job demands 
(Bergström et al. 
2009)
(Lötters et al. 2005)





















































3.3.1. Prevention of sickness presenteeism  





























































































































































































































































































































4.  CONCEPTUAL fRAMEWORK  
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5. STUDY qUESTIONS AND hYPOThESES
1. Can the increased risk of LBP associated with heavy lifting at 
work be reduced by training the employees in correct lifting 





2. What is the impact of disease and workplace characteristics on 






















5. How can the effectiveness of part-time sick leave be evaluated in 



















Table 5. Description of the included studies.





Systematic review Workers frequently  
exposed to heavy lifting 
Lifting advice  
and/or devices






Workers seeking  
medical advice at OHS
- Self-assessed work  
ability, work-relatedness 





Workers with  
medically verified uED 
- Self-assessed uED-related 
productivity loss at work
Study 
IV










Workers with medically 
verified MSD and in need 
of instant sick leave
Part-time  
sick leave










































































































































































































































































































7.1. Training and lifting devices for  











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































7.2. factors associated with  











Table 8. Self-assessed ability to work by the main diagnosis of the visit
Disease group









Musculoskeletal 283 51 28 16 5
respiratory 125 58 24 10 8
Cardiovascular 83 80 16 4 1
Dermatological 67 96 4 0 0
Mental 47 40 30 23 6
Other 118 74 19 6 2















Table 9. Work-relatedness assessed by patients and physicians by the 










- Patients 18 41 33 8
- Physicians 42 34 22 2
respiratory 125
- Patients 51 32 6 10
- Physicians 86 8 4 2
Cardiovascular 83
- Patients 31 51 8 10
- Physicians 71 22 6 1
Dermatological 67
- Patients 66 12 6 16
- Physicians 88 7 3 1
Mental 47
- Patients 13 36 49 2
- Physicians 40 32 26 2
Other 118
- Patients 49 24 9 18
- Physicians 85 6 6 3
TOTAL 723
- Patients 34 35 20 11











Table 10. Odds ratios (OR) and 95 % confidence intervals (CI) for the adjusted 
effects of the patient and disease characteristics on self-assessed ability to work
Self-assessed ability to work
Partially ablea Unablea
Predictor OR 95% CI OR 95 % CI
Gender (male vs. female) 1.1 0.6–2.0 0.9 0.4–2.2
age (reference category '35 years or less')
– 35–44 years 1.2 0.6–2.5 4.8 1.2–18.6
– 45–54 years 1.1 0.5–2.2 4.3 1.1–17.1
– 55 years or older 1.6 0.7–4.0 8.9 1.9–41.4
Occupational group (reference category 
'upper white collar')
– lower white collar 1.8 0.8–4.3 2.4 0.6–9.2
– blue collar 6.5 2.6–16.4 8.1 2.0–33.2
Duration of the symptoms before the visit 
(reference category 'more than 6 months')
– 2–6 months 1.0 0.4–2.2 1.5 0.5–4.3
– 2 weeks to 2 months 2.0 0.8–4.5 0.6 0.1–2.6
– less than 2 weeks 3.4 1.6–7.5 3.7 1.3–10.7
Disease group ('other disease incl. 
skin diseases' as reference category)
– musculoskeletal 2.5 1.2–5.1 7.7 2.2–26.6
– respiratory 2.4 1.1–5.6 2.7 0.7–10.6
– cardiovascular 1.7 0.6–4.5 2.0 0.3–14.1
– mental 2.1 0.7–6.4 17.5 3.5–86.3
Assessment of work-relatedness
– 'possible' vs. 'no' 2.9 1.4–6.0 1.3 0.4–3.7
– 'yes' vs. 'no' 5.2 2.1–12.8 12.8 3.9–41.9
Potential of work-related interventions
– 'possible' vs. 'no' 1.6 0.8–3.0 0.5 0.2–1.2
– 'yes' vs. 'no' 2.0 0.9–4.6 0.2 0.1–0.8
OH centre (A vs. B) 1.1 0.5–2.2 3.4 1.2–9.7













7.3. Self-assessed productivity loss caused 
































Table 11. Odds ratios (OR) of productivity loss adjusted for gender and age* or gender alone** 
according to background characteristics 
Characteristic all* 20-45 yrs** 46-64 yrs**
OR 95 % CI n OR 95 % CI n OR 95 % CI
gender 
  Female (reference category) 67 79
  Male 1.2 0.4-3.0 13 1.5 0.4-4.9 9 0.9 0.2-3.6
Age (continuous) 1.00 0.97-1.04 - -
Diagnosis 
  Epicondylitis (reference category) 25 24
  Shoulder disorder 1.5 0.6-3.5 21 1.4 0.4-4.6 26 1.6 0.5 -4.9
  Wrist tenosynovitis 1.7 0.5-5.3 8 4.2 0.6-26.3 9 0.8 0.2-3.7
  Nonspecific pain 1.9 0.8-4.4 23 2.3 0.7-7.4 20 1.5 0.4-5.0
  Other 6.2 1.2-31.4 3 9 3.5 0.6-20.4
Pain intensity
  1st tertile (reference category) 26 27
  2nd tertile 3.7 1.6-8.2 28 3.3 1.1-10.3 27 4.0 1.3-12.6
  3rd tertile 3.0 1.4-6.6 26 3.1 0.99-9.6 30 2.9 0.98-8.6
Pain interference with work
  1st tertile (reference category) 23 31
  2nd tertile 2.7 1.2-5.9 24 1.9 0.5-6.4 30 3.6 1.2-10.5
  3rd tertile 6.2 2.6-14.4 32 6.7 2.0-22.3 23 5.1 1.5-16.9
Pain interference with leisure time
  1st tertile (reference category) 21 31
  2nd tertile 1.7 0.8-3.7 32 1.4 0.4-4.2 25 2.2 0.7-6.5
  3rd tertile 1.8 0.8-3.8 27 1.4 0.4-4.3 28 2.2 0.7-6.2
Pain interference with sleep
  1st tertile (reference category) 26 26
  2nd tertile 1.6 0.7-3.4 31 0.7 0.2-2.2 25 4.2 1.3-13.5




Characteristic all* 20-45 yrs** 46-64 yrs**
OR 95 % CI n OR 95 % CI n OR 95 % CI
Physical exposures at work
Lifting loads, >5 kg 
  No (reference category) 52 68
  Yes 2.1 0.99-4.5 28 1.9 0.7-5.1 18 2.3 0.7-7.2
Arm elevations or above shoulder
  No (reference category) 67 77
  Yes 1.9 0.7-4.9 13 2.1 0.5-7.6 9 1.6 0.3-6.8
Forceful or pinch grip
  No (reference category) 69 80
  Yes 1.5 0.5-4.4 11 1.5 0.4-5.8 6 1.6 0.2-9.1
Working at a keyboard
  No (reference category) 39 45
  Yes 0.7 0.3-1.4 41 1.4 0.5-3.5 41 0.4 0.2 -1.1
Previous sickness absence  
(past 12 months)
  No (reference category) 46 60
  Yes 2.2 1.1-4.3 34 3.4 1.3-8.7 28 1.5 0.5-3.7
High job strain
  No (reference category) 50 64
  Yes 1.3 0.6-2.8 23 3.9 1.3-11.8 20 0.5 0.2-1.4
Elevated score on  
fear-avoidance beliefs
  No (reference category) 69 75
































7.4. Effectiveness of an ergonomic interven-














































































FigurE 5. Proportion and magnitude of productivity loss (on a logarithmic 
scale) at baseline, eight and twelve weeks after the intervention in the con-










































7.5. Early part-time sick leave in  
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